Apparent inhibition of Na+/H+ exchange by amiloride and harmaline in acridine orange studies.
Amiloride and harmaline were tested as inhibitors of proton movements in brush-border membrane vesicles from rat kidney cortex. Transmembrane pH differences were visualized using acridine orange. Fluorescence quenching due to Na+ gradient-driven intravesicular acidification was inhibited by amiloride and harmaline. However, a similar inhibition was observed for the Na+ gradient-driven electrogenic proton movements in the presence of gramicidin. Moreover, amiloride and harmaline decreased the fluorescence signal of electrogenic proton movements driven by a K+ gradient in the presence of valinomycin. The degree of inhibition of intravesicular acidification by both drugs was concentration dependent. Half-maximal inhibition (I50) of Na+/H+ exchange and K+ gradient-driven proton movements occurred at 0.21 and 0.6 amiloride, respectively. The I50 for harmaline was 0.21 mM in both cases. Amiloride also decreased the initial quenching of acridine orange fluorescence due to a preset pH gradient without affecting the rate of dissipation of the pH gradient. This effect was independent of the buffer capacity. In contrast, harmaline seemed to dissipate pH gradient in the same way as a permeant buffer. Amiloride and harmaline led to a concentration-dependent fluorescence decrease even in aqueous solution. The results suggest an interaction of amiloride and harmaline with acridine orange which overlaps a possible specific inhibition of Na+/H+ exchange by these drugs.